Subarachnoid block (SAB) is one of the most frequently used regional anesthetic techniques. Spinal anesthesia produces intense sensory and motor blockade with added benefits like reducing the metabolic stress response to surgery, reduction in blood loss, decrease in the incidence of venous thromboembolism, reduction in pulmonary compromise (particularly in patients with the advanced pulmonary disease), and the ability to monitor the patient's mental status. The important limitation is the postoperative analgesia and needs for intraoperative sedation obtained by intravenous (iv) and intramuscular (IM) administration of drugs. Other important way is to add adjuvants to drugs used for SAB. One new approach gaining importance is to use iv dexmedetomidine to increase the quality of SAB, and along with this it also provides sedation during the perioperative period. Thereby desirable goals, postoperative analgesia and intraoperative sedation are achieved.
plexus block [5, 6] along with local anesthetics to increase duration. Dexmedetomidine is used intravenously as bolus [7] [8] [9] and also as bolus plus infusion [10] [11] [12] after SAB in various studies, with very effective results. The primary aim of this study was to assess the quality of SAB on different iv regime of dexmedetomidine.
subjects and Methods
This prospective study was undertaken in the Department of Anaesthesiology, Gandhi Medical College Bhopal after acquiring approval from the Institutional Ethics Committee and written informed consent from the patients. This randomized, double-blind, prospective study was conducted on sixty patients of American Society of Anesthesiologists Grades I and II, aged between 18 and 60 years undergoing lower abdominal and lower limb surgeries under SAB.
Patients with allergy to dexmedetomidine, cardiac diseases like heart block, arrhythmias, patients on drugs such as calcium channel blockers, adrenergic receptor blockers, angiotensin converting enzyme inhibitors, α-adrenergic agonists, and pregnant patients were excluded from the study.
All patients were kept nil per oral for 6 h. In the operation theater, all patients were connected to electrocardiography, peripheral oxygen saturation (SpO 2 ), and non-invasive blood pressure monitor and all the basal parameters such as NIBP, heart rate, SPO 2 were recorded. An iv line was obtained with 18 gauge cannula, and all patients were preloaded with Ringer lactate solution 10 ml/kg body weight.
After sterile painting and draping in sitting position, all the patients received 3 ml of hyperbaric bupivacaine for SAB in L 3 -L 4 interspinous space through 25G Quincke spinal needle. All patients were turned supine, and patients of Group B received iv 0.5 µg/kg dexmedetomidine over 10 min as bolus. Moreover, Group I received 0.5 mg/kg/h until the end of surgery.
The level of sensory and motor blockade was checked every 2 min until the maximum level of the block was achieved and after that every 5 min interval subsequently. Intraoperatively, heart rate, blood pressures, and SpO 2 were recorded every 5 min until the end of surgery and every 15 min in the 1 st postoperative h followed by every half hourly for the next 3 h. Sedation level was assessed by Ramsay score every 15 min, intraoperatively.
Ramsay sedation score Patients were monitored intraoperatively for hypotension, and bradycardia hypotension was defined as >20% decrease in mean arterial pressure (MAP) and was treated with fluid boluses and injection ephedrine 6 mg iv. Bradycardia was defined as heart rate <50 beats/min and treated with injection atropine 0.6 mg iv.
Parameters observed were time for the onset of sensory and motor blockade (T 10 ), maximum cephalad level of sensory block achieved, time for two segment regression, total duration of analgesia, and motor blockade.
Onset of sensory block was considered when the loss of pinprick sensation was noted at T 10 and onset of motor block when complete loss of motor power was achieved (Bromage Scale 3). Postoperatively, pain was assessed using visual analogue scale (VAS). The total duration of analgesia was defined as time from administration of SAB until the first complaint of pain (VAS >4) and for rescue analgesia 100 mg IM tramadol was used. Complications such as hypotension, bradycardia, nausea, vomiting, shivering, urinary retention, and headache were noted. An anesthesiologist, who was blinded to the study drug used, documented all the parameters. All parametric data were statistically analyzed using Student's t-test and non-parametric data analyzed using Chi-square test and Fischer exact test as appropriate. P < 0.05 was considered as statistically significant. The statistical analysis was done using Statistical Package for Social Sciences Version 14.0 statistical Analysis Software.
results
The demographic data are presented in Table 1 . Age, height, weight, and duration of surgery were comparable. Table 2 shows time to reach T 10 which is 2.5 ± 1.06 for Group B and 3.4 ± 1.87 for Group I. The difference is statistically significant (P < 0.05). Time to maximum sensory level (min) in Table 2 ]. MAP [Graph 1] was lower from the baseline in both groups at all times of observations, however, the fall was not <20%. Similarly, heart rate [Graph 2] also remained at lower values than the baseline, but the fall was not statistically significant. The difference in both MAP and heart rate were not statistically significant in both groups [Graph 3] showing Ramsay sedation score (RSS). In this graph, both groups achieved score 3, but it lasted for around 45 min in group B while it was maintained in group I.
dIscussIon
Both groups are comparable to demographic profiles [ Table 1 ].
As shown in Table 2 , time to reach T 10 is statistically significant among both groups. It is faster for Group B than Group I. This may be due to the fact that bolus dose administration has more effect fastening the time to reach the T 10 . Similar results are found by Thomas et al. [13] Thomas et al. compare the three groups of dexmedetomidine. In their study, after SAB, Group B received 0.5 µg/kg of dexmedetomidine bolus over 15 min, Group M received 0.5 µg/kg/h of dexmedetomidine infusion until the end of surgery, Group BM received both bolus and infusion. They also found quick time to attain T 10 in Group B and BM receiving bolus doses of dexmedetomidine. Time to reach maximum sensory level is not statistically significant between the groups similar to that observed by Thomas et al. [13] But Dinesh et al. [10] found that group recieving bolus reaches maximum sensory level faster than controll group. This may be explained by a higher loading dose of dexmedetomidine bolus of 1 µg/kg used in their study. Two-segment regression was earlier in Group B than Group I. The difference is statistically significant. This may be due to long duration of action in Group I, as drug was used as an infusion. Similar results are also found by Thomas et al. [13] Similarly, Dinesh et al. [10] also found delayed two-segment regression in group receiving dexmedetomidine (bolus and maintenance both) as compared to control group.
Time for a complete motor block for both groups was not statistically different from each other. Similar results are found in previous studies. [10, 13] This may be explained as the difference of time to reach maximum sensory level between both groups is very less (<1 min). Harsoor et al. [11] found similar results when comparing dexmedetomidine as bolus 0.5 µg/kg followed by 0.5 µg/kg/h intravenously with control group. In both groups, the time to reach RSS is similar and with no significant statistical difference. All patients achieved the RSS score of 3 during the operation. However, it is maintained by Group I and it last for 45 min for Group B [Graph 3]. Harsoor et al. [11] used dexmedetomidine in dose of 0.5 µg/kg bolus over 10 min before SAB, followed by an infusion of 0.5 µg/ kg/h also stated adequate sedation in their study. However, in a study done by Al-Mustafa et al. [12] they found RSS score 5 in 3 patients, 4 in 19 patients, and 3 in 1 patient. This score of more than 3 in the majority of patients can be explained by higher loading dose (1 µg/kg) of dexmedetomidine used in their study. Similarly, study done by Dinesh et al. [10] also shows higher RSS more than 3, as they also used a higher loading dose of dexmedetomidine similar to Al-Mustafa et al. [12] No patient was found to desaturate due to sedation. So dexmedetomidine can provide adequate sedation during SAB.
Time for complete motor recovery is significantly more in Group B. This also can be explained by the long effect of infusion then the bolus dose. [13] The time taken for regression of motor blockade to modified Bromage scale 0 was significantly prolonged in group receiving dexmedetomidine (220.7 ± 16.5 min) in a study done by Dinesh et al. [10] Which is more than our study as they combine the bolus followed by infusion of dexmedetomidine.
Total duration of analgesia for Group I was significantly more in than Group B. This prolonged sensory analgesia can be attributed to infusion of the dexmedetomidine prolonging the effect. This is also found in their study by Harsoor et al., [11] Al-Mustafa et al., [12] Thomas et al., [13] Dinesh et al. [10] Total duration of sensory block in the study done by Dinesh et al. [10] is 269.8 ± 20.7 min is greater than our study. This can be explained by greater loading dose of dexmedetomidine 1 µg/kg. In a study done by Kaya et al., [7] they found the total duration of analgesia when using bolus dexmedetomidine 0.5 µg/kg to be 216 ± 43 which is more than our study observation of 196.01 ± 14.32 in Group B.
As shown in Table 3 , in our study, 3 patients in Group B and 1 in Group I developed hypotension which was corrected by iv fluids and ephedrine 6 mg. Two patients in Group B and 1 patient in Group I had bradycardia which was successfully treated by iv atropine 0.6 mg. The incidence of side effects in both groups are comparable, and no severe side effects are encountered requiring treatment. As the doses are less, there is less incidence of side effects. [5, 12] There is no sudden hypotension occur in this due to slow administration of the drug, and adequate hydration. Similar results are also found in Kaya et al. [7] No severe side effects were noted by others studies of Dinesh et al., [10] Harsoor et al., [11] and Al-Mustafa et al. [12] Lee et al. [8] also found no significant side effects in their study although they used higher dose of dexmedetomidine (1 µg/kg).
conclusIons
From this study, the result we conclude that infusion of dexmedetomidine during intraoperative period prolonged postoperative analgesia with minimum side effects and added the advantage of sedation.
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